Cytochalasin induces an increase in cytosolic free calcium in murine B lymphocytes.
Cytochalasin promotes the progression of anti-immunoglobulin-treated B lymphocytes to S phase. However, the intracellular events induced by cytochalasin which may mediate signaling for progression have not been elucidated. In this study, the effect of cytochalasin on the level of intracellular free calcium in murine splenic B lymphocytes was assessed by using the fluorescent calcium indicator Indo-1. Cytochalasins A, B, D, and E induced a rapid and sustained elevation of intracellular free calcium. The calcium response to cytochalasin derived largely from the influx of extracellular calcium, although a small, transient elevation in intracellular calcium persisted when the suspension medium was made calcium-free with EGTA, implicating an intracellular source for a portion of the calcium response. Single cell fluorescence studies revealed that cytochalasin elicited a calcium response in most splenic B cells in suspension, indicating that this phenomenon is not restricted to a subpopulation of responding B cells. Phorbol esters inhibited the B cell calcium response to cytochalasin, and an established response to cytochalasin was rapidly and completely reversed by subsequently administered phorbol ester. T cells that lack the cytochalasin pathway showed a markedly diminished calcium response that was only apparent at higher cytochalasin concentration. However, B cells from xid-defective [CBA/N X DBA/2]F1 males, which fail to respond to anti-immunoglobulin plus cytochalasin, showed a calcium response to cytochalasin similar to that of phenotypically normal F1 females. These data, along with the finding that the rise in intracellular calcium occurred in naive B cells as well as B cells previously treated with anti-immunoglobulin, suggest that there is no clear association between the calcium response induced by cytochalasin and the ability of cytochalasin to stimulate progression to S phase. However, this effect of cytochalasin may suggest a connection between actin filaments and calcium influx in B cells.